< 19 ) Cp^D JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 04236819 A 
(43) Date of publication of application: 25.08.92 



(51) Int. CI 



F16C 32/04 
H02K 5/16 
H02K 7/09 
H02K 11/00 



(21) Application number: 03013057 

(22) Date of filing: 10.01.91 



(71) Applicant: 

(72) Inventor: 



EBARA CORP 
KANEMITSU YOICHI 



(54) THRUST MAGNETIC BEARING 

(57) Abstract: 

PURPOSE: To prevent bending vibration of a rotary shaft 
from generating in the rotary shaft by estimating the 
approximate rotary angle of the vibration of the rotary 
shaft of a thrust bearing by means of a signal from a 
radial displacement sensor and providing a compensation 
circuit which compensates phases based on the signal, 
and a power amplifier, which amplifies the output and 
drives a piezoelectric actuator. 

CONSTITUTION: A floating casing 36 to fix both a pair of 
yoke rings 26 and 26 and a plurality of piezoelectric 
actuators 35, which are arranged in the peripheral 
direction between the floating casing 36 and a bearing 
casting 3 and generate axial force are inserted in a 
thrust magnetic bearing. A compensation circuit 33 which 
estimates the approximate rotary angle of the vibration 
of a rotary shaft 1 at the position of the thrust disk 
20 of a thrust bearing a signal from a thrust 
displacement sensor 21 or a radial displacement sensor 
11, and compensates phases based on the signal, and 
electric power amplifiers 34 and 34, which amplify the 
output of the compensation circuit 33 and drive a 
piezoelectric actuator 35 by the output, are provided. 
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Tttfi UfL^aan -f jUfcJf AT « n 7 €»r>»fH3 * 

JfXSn*»«3-f*tJWU fflEliMEHfl!>*;*fi|0 
*tt£tt«rr*x?x h*rS]^(feir>1fi:K^ffi-t:>^ 
<WH*S*>tf7>:7^»«U ig*f4@Ufc&ft{E#£ 

hfftgOX ^X hr^X *{fcBTG>*fl,<0EflE 

94MtlilB&. «[*MllsI»a>a*S*8«L/^cr)fli*fc«fc 
D^Ej3Em7^5 1 3.X-^^S&-rsS^ii^^^tt 2? 

imioftrntzmn 

[0 0 0 1] 

U*V^-*JEffiaiCDlpieW*i«f-r^X7X httMt 
[0 0 0 2] 50 

ke*s«] a4^*cDx^xh^a^at;^> ? 7 
[0003] H4fc*<r*T, u*®im-e$>y. mmfe 

iU:B7^7*taa-?i|»i7, i7RtflBEtt» 
hr-f 2 7 ^HtShW5, yV7 
;M*5tci-*flHki 7, 1 7fc#rtl/T7$>7JM*** 
— >>^2IC@«$n^^^7JPttS««l 6, 16# 

n^i>T)vmwmn^)v\ 5, i 5jwg«te*iTv>&. 

[0 0 04] X5Xh5^<X*2 4? 

Hfi3?ttco-»OX7X MSSBfcy 6. 2 6 
aWEBSn, SX7Xh«SS«U>^2 6, 2 6C0[HI 
«KlB«l-n€nx^XhfflJ8«3-f*2 5, 2 5^ffA 

[0 0 0 5] 11, 1 1 ttlHtEftt 1 Wtt^l&IctiB 

*feir>itT^^s fe^7^£frfe>in loaSft 
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«WM-2 3 6 8 1 9 

T, 7i>7JWflffl83-f;H 5, 15!C&#&c*n5o 
[0 0 0 6] *&. 2 l \*®im l o*arW©«fi:*tt 

f 2 l©m*tt^7^ht^*7>^2 2T?«fiU X 
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[0007] a5«fis«*ss:ff<©iing#<7>fttfa^fi 

^X^2 7tt®Kfflft*fT5. 
[0 0 0 8] ±E©J:5fcfiaiS<DX7Xh«»ttatt* 
X5X hfflBWBn-f ^2 5£*fAUfc#rHri^#0X7 
X h«lg««U >^2 6 £tSjg*:7X MMW— »^ 

[0 0 0 9] 

sj$$nfciBiE# i a, b«u«mKfa i (omm^m 
tvri*ftfc«, iiie«<offi^iaa^®s(i»coi:3&it«!W 

[ooio] *ftm*±mv&iz&?>TUitnfth<D 

T, 0<E«tC^i^S[l«ttOffltf^*iS±T^SX 
^X httj^BeSft-TftCfctc**. 
[0 0 11] 

L -CHuiB©^ a -f ;i/ £ «fc 5 ftfc X 9 X 
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>-**v> » ^ ^7;p«attSffl^otsre«®ffi^r irjox 

[0 0 12] 
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Bbfc**»K«T?^3.x^ft(ft*[ft^#li*^T 
X?X hr-f X* t««B«ftU ^yiOlBWfcHW* 
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[*»M1 JBiT, *»K<D*»«&HWfcS^«>4TRM 
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ir?i^-y>^3 6 diX7X M^-»^ 
[0015] [H^W l nmmzfcx ? x hir>ltx-< x 

£2 0#@»2fU ^X^Xhir>-9"X^X^2 0fc» 
2 lifflSBSntM. 

[0016] nH#rftte3>fe<fcfc4fieB3ft;fcx9 

Xh^&ir>^2 lfciD, X^Xhir>1^7 i ^X^2 

>^2 2Tif«$n, »»P1»3 1, MX7XhfflI 
BR2 3. X?Xhfl«**ffiflf2 4SatxTX9Xh 
BW3-fA2 5l:l»Sh«. KX^XWHSBn'f 
)l>2 5^^<D«*ttX9XM*a**y >^2 6 4Jit> 
TX5Xhx^X^2 7^fPfflU 0C*10X5Xh 
£ft<3#BM»£fr5. 
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[0 0 19] ±fMUC^f*J6WT«, X7X^fi 
ir>i^2 l 3, 

X-*3 B*^S/3.^r#«a*, X7XhlSi 

«sittfey>^2 6tf**ftans. ) *k»ltv^. 

[0 0 2 0] H2tt*5S?BO«0*l««l«*'r ST. 7 

s?7^«atts»tfx5x h««ttr§T£i§Lfc^i* 
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y7;«Mfi@Kl 3 £ttft@IM3fCftirr«. » 

[0 0 2 2] 210!>««[HlK4 3<?!>«^4«*»BS3 4 
Hmmis, E»#7£^lX-*3 5fctt»-rs, £tt 
K±0EE«»7^?aX-*3 5»t#»U MUr-i' 
>^3 6£&ffirr*« ^©*Sm> ffft^r— »^36« 
IcKSbfcX^X htUHHfc'J >^2 6 £X?X bx* 
x*2 7©«B4«*Wc»b***cit*"r**. - 
^X7Xhr^X^2 7tt«^ (x^xWfUSMBn 
<;V2 5 tX7XhWS»«U>^2 6#Sfc*) fc© 

[0 0 2 3] ±eH2K»riUM». ^TJUHtfe 

[0 0 2 4] H3tt*5BM0)fflCQS8JB«4»"ria-e, 7 

s;7^aa«ia»tf x ? x h«st«rstr^ Lfcienaa 

jftfifc *KMS«Tttffi«*7*9 L aX-^ 3 530«X9X 

btt£*8&u >^2 6 tx7X htto&Y-zsyifscoft 
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[0 0 2 5] S3K£^T, X7Xh^ftir>it2 lie 

^x ms«Mfty>jf2 6&a^Tx^xh5 i ^x^2 
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®n<o%im*mz, ®&ft$£@i&3 2tex^xhx 
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C&^TfT^ ^O^^X^Xhx^X^2 7£X?X 
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